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(54) SEMICONDUCTOR DEYICE 

(11) 2-262355 (A) ' (43) 2S.10.19S0 (19) JP 

(21) Appl. No. 64-81435 (22) 3.4.1989 

(71) TOSHIBA CORP (72) SHIGEHIKO KAJH3) 

(51) Int. CI 1 . H011L27/04 J01Ul/2S3.H01Iil/318.HfllI^iy90,H01IJ7/10S.HOU^/T^ 

PURPOSE: To eliminate micro -defects in a gate insulating film and prevent dielec- 
tric breakdown in a weak electric field and then obtain a semiconductor device 
which is superior in reliability by. for example, using a silicon nitride fflm 
containing chlorine as a gate insulating film. 

CONSTITUTION": ; A silicon nitride film 4 containing chroline is used as a gate 
insulating film. Or a multilayer film consisting of che silicon nitride film 4 
containing chiorine and an oxide film 5 is used as the gate insulating film. 
For example, | an SiO a film 2 is formed on a p-type silicon substrate 1 and a 
lower electrode 3 consisting of polycrystalline silicon film with an opening 

pan on which; phosphorus is diffused is formed. Then an SiN film 4 containing 

chlorine of S0;A thickness is formed at reduced pressure with a CVD process 
by using SiHiClj and NH, as a material gas on the lower electrode. Then 
an SiOa film 5 of 30 A thickness is formed on the SiN film by oxidizing the 
SiN film 4 in I an At gas containing an extremely small quantity of vapor and 
further, a polycrystalline silicon film on which phosphorus is diffused deposits 
to 4000 A thickness on 'the above SiOj film. Then patterning is performed into 
a prescribed form and an upper electrode S is formed 
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(54) SEMICONDUCTOR DEVICE 
(11) 2-262359 (A) (43) 25.10.1990 (19) JP 

(21) Appi. No. 64-84352 (22) 3.4.1989 
(71) TAKEH1DE SHIRATO (72) TAKEHIDE SHIRATO 
(51) Int. CI 4 . H01L27/06,H01L21/331 r H01L27/108,H01L27/12,H01L29/73 

PURPOSE: To form a semiconductor integrated circuit which is superior in efficiency 
and has high integration by providing selectively the 2nd semiconductor substrate 
with an element or a part of the element at the lower face of the above substrate; 
besides, being aligned with the above element or the part of the element, providing 
selectively the above substrate with the element or the par; of Che element at the 
upper face of the substrate and then, bonding the above substrate onto the 1st substrate 
through an insulating film. 

CONSTITUTION: [In a semiconductor device in which the 2nd semiconductor substrate 
3 is bonced onto the 1st semiconductor substrate 1 through an insulating film 2, an 
element or a part of the element is formed selectively at the upper face of the 2nd 
semiconductor substrate 3 after being sub-ordinated to the element or the part of/ 
the element which is fonned selectively at the Jower face of the 2r.d semiconductor' 
substrate 3. For example, a p-type 2nd Si substrate 3 is bonded onto a p- type/lk 
Si substrate 1 through an oxide film 2 and the 2nd substrate 3 is isolated into^ forms 
of islands by trenches reaching the oxide fflm 2 and then, these trenches are filled 
with an oxide film 4 for filling the trenches. Then n* type buried layers 5^. 6b, and 
5b are provided at respective lower faces of the 2nd Si substrate 3 winch is isolated 
into the forms if the islands at both bipolar and MOS parts. 
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(54) SEMICONDUCTOR DEVICE AND STORAGE DE"J 
(11) 2-262361 (A) (43) 25.10.1990 (19) JP 

(21) Appl. No. 64-31530 (22) 3,4.1989 

(71) NIPPON TELEGR & TELEPH CORP <N1 

(72) YASUSUKE YAMAMOTO(3) 
(51) Int. CI 5 . H01I27/10,H01U9/68 



PURPOSE: To obtain a semiconductor ydevice which has a negative resistance and 
operates at high speed and then mrfltes integration to a silicon substrate easy by 
providing the 1st region of the lsi^ronductivity type, the 2nd region of the 2nd cortduc- 
t Wiry type which surrounds thr 1st region, the 3rd region of the 2nd conductivity 
type which surrounds the 2nd region externally without coming into contact with 
the 2nd region, land the lst^conductivity type 4th region whose impurity concentration 
is high. j 

CONSTITUTION: (This device is equipped with the 1st region 2 of the 1st conductivity 
type, the 2nd regiojfl of the 2nd conductivity type which surrounds the 1st region 
2. the 3rd region ybi the 2nd conductivity type which surrounds 2nd region 3 externally 
without coming into contact with the 2nd region 3, and the 1st conductivity type 
4 ill region 6/whose- impurity concentration is high. Fcr example, as shown by Fig. f 
an N-typ^/impurity region 2 and P*iype impurity region 3 are formed at an N-type 
semiconductor substrate 1 and then a hook region A is made up by joining the region 
*1 wjpf region 3. Further, a P-type emitter region 5 and an N* type base region S 
nrpMornied. This ennf-gvration lessens n resistance between emitter and hook regions 
irtid ih-crvases tlie absolute calamity of minority carriers wltieh ire accumulated around 
r the Iiook region J and then makes this device operate at great speed by reducing 
irunsiiiKii periiitl from ON tu OFF. 
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